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Mamdani [4} [7]. ,
$)$ “or” if-then .
if $x_{1}$ is $A_{i1}$ and ... and $x_{n}$ is $A_{in}$ then $y$ is $B_{i}$ $(i=1, \ldots, l)$
$A_{ij},$ $B_{i}(i=1, \ldots, l;j=1, \ldots, n)$ , $x_{j}(j=1, \ldots, n)$
, $y$ . $A_{ij},$ $B_{i}$ $\mu_{A_{\mathfrak{i}\mathrm{j}}}$ :
$[a, b]arrow[0,1],$ $\mu_{B_{i}}$ : $[\mathrm{c}, d]arrow[0,1]$ . , $\mu_{A_{ij}}(x_{j}),$ $\mu_{B_{i}}$ (y $x_{j}$ ,
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$y$ $A_{ij},$ $B_{i}$ ( ) .
.
(1) $i$ $\alpha_{A_{i}}(x)$ .
$\alpha_{A_{i}}(x)=\triangle\bigwedge_{j=1}^{n}\mu Aij(x_{j})$ , $x=(x_{1}, \ldots, x_{n})\in[a, b]^{n}$ .
(2) $i$ .
$\beta_{B_{i}A_{i}}(X, y)=\triangle\alpha_{A_{i}}(x)\wedge\mu_{B_{i}}(y)$ , $x=(x_{1}, \ldots, x_{n})\in[a, b]^{n},$ $y\in[c, d]$ .
(3) .
$\gamma AB(x, y)=\triangle)i=1l\beta B_{i}Ai(X,y$ , $x=(x_{1}, \ldots, x_{n})\in[a, b]^{n},$ $y\in[\mathrm{c}, d]$ .
(4) ( ).
$\rho AB(x)=\frac{\int_{\mathrm{c}}^{d}y\gamma AB(X,y)dy}{\int_{\mathrm{c}}^{d}\gamma_{A}g(x,y)dy}\triangle$ , $x=(.x_{1}, \ldots, x_{n})\in[a, b]^{n}$ .
(1)$-(4)$ Mamdani .
, $[\mathrm{c}, d]$ 2
Hilbert $L^{2}[c, d]$ , $\mathcal{L}$ :
$\mathcal{L}=\triangle\{\mu\in L^{2}[c, d] : 0\leq\mu(y)\leq 1\mathrm{a}.\mathrm{e}. y\in[c, d]\}$.
, $\mathcal{L}$ .
. (a) $\mathcal{L}$ .
(b) $\mathcal{L}$ $L^{2}[c, d]$ .




, $\mathcal{L}$ . , $\mathcal{L}$ $\{\mu_{n}\}\subset \mathcal{L}$
$\mu\in L^{2}[c, d]$ . , $\{\mu_{n}\}$ $\{\mu_{n_{k}}\}$.
, $\mu$ [1].
$0\leq\mu(y)\leq 1\mathrm{a}.\mathrm{e}$ . $y\in[c$ ,
$\mu\in \mathcal{L}$ . $\mathcal{L}$ .
79
3, . $\mathbb{R}^{n}$
$n$ , $||\cdot||$ . $f(y, v)$ : $\mathbb{R}^{n}\cross \mathbb{R}arrow \mathbb{R}^{n}$ Lipschitz
. $M_{f}>0$ , $(y, v)\in \mathbb{R}^{n}\cross \mathbb{R}$





, $x(t)$ $t$ , $u(t)$ $u(t)=\rho(x(t))$
.
$r>0$
$B_{r}=\{X\in \mathbb{R}n :\triangle ||x||\leq r\}$
, $T$ .
1. $\rho:\mathbb{R}^{n}arrow \mathbb{R}$ Lipschitz , $x_{0}\in B_{r}$ .
$\dot{x}(t)=f(x(t),\rho(X(t)))$ (3)
$x(\mathrm{O})=x0$ $[0, T]$ – $x(t, X0, \rho)$
$(t, x\mathrm{o})\in[0, T]\cross B_{r}rightarrow.X(t, x0, \rho)$
. $r_{2}>0$
$\Phi=\triangle\{\rho:\mathbb{R}^{n}arrow \mathbb{R}$ :Lipschitz r , $\sup_{u\in \mathbb{R}^{n}}|\rho(u)|\leq r_{2}\}$ (4)
, (a), (b) .
(a) $t\in[0, T],$ $x_{0}\in B_{r}$ $\rho\in\Phi$
$||x(t, x0, \rho)||\leq r_{1}$ (5)
.
$r_{1}\equiv e^{M_{f}T}\Gamma+$ $(e^{M_{f}T} - 1)(r_{2}+1)$ . (6)
(b) $\rho_{1},\rho 2\in\Phi$ . $t\in[0, T],$ $x_{0}\in B_{r}$
$||_{X}(t, x_{0}, p_{1})-X(t, X0, \rho_{2})||\leq\frac{e^{L_{f}()t}-1+L_{\rho_{1}}1}{1+L_{\rho_{1}}}\sup_{r_{1}u\in[-r1,]^{n}}|\rho_{1}(u)-\rho 2(u)|$ (7)
. , $L_{f},$ $L_{\rho_{1}}$ $f,$ $\rho_{1}$ Lipschitz .
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. $F(t, y)=f(y, \rho(y)),$ $|t|\leq T,$ $y\in \mathbb{R}^{n}$ . $f,$ $P$ $\mathrm{L}\mathrm{i}\mathrm{p}_{\mathrm{S}\mathrm{C}\mathrm{h}}\mathrm{i}\mathrm{t}\mathrm{Z}$
$\exists L_{f}>0$ $\mathrm{s}.\mathrm{t}$ . $||f(y_{1}, v1)-f(y_{2}, v_{2})||\leq L_{f}(||y1-y2||+|v_{1}-v2|)$
for $\forall(y_{1}, v_{1}),$ $\forall(y2, v_{2})\in \mathbb{R}^{n}\cross \mathbb{R}$
$\exists L_{\rho}>0$ $\mathrm{s}.\mathrm{t}$ . $||\rho(y_{1})-\rho(y2)||\leq L_{\rho}||y_{1}-y2||$ for $\forall y_{1},$ $\forall y_{2}\in \mathbb{R}^{n}$





. , $F$ $y$ Lipschitz , [5]
– .
(a) $x(t)=x(t, x0, \rho)$ , $x(t)$ $x(\mathrm{O})=x_{0}$ $[0, T]$ (3)












(b) $\rho_{1},$ $\rho_{2}\in\Phi$ , $\rho_{1},$ $\rho_{2}$ (3) $x_{1}(t)=$
$x(t, x0, \rho 1),$ $x_{2}(t)=x(t, x_{0,\rho 2})$
$||x_{1}(t)-X2(t)|| \leq\int_{0}^{t}||f(X1(s),\beta_{1}(x_{1}(S)))-f(X2(s),.\rho 2(X2(s)))||d_{S}$
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. (5) $||x_{2}(S)||\leq r_{1}$
$||f(x_{1}(_{S}), \rho 1(x_{1}(s)))-f(x2(_{S}), \rho 2(x_{2}(S)))||$
$\leq L_{f}(1+L_{\rho 1})||_{X_{1}}(_{S)X}-2(_{S})||+L_{f}|\rho_{1}(x_{2}(S))-\rho_{2}(x_{2}(s))|$






. $\alpha/(1+L_{\beta 1})$ , Grownwall [5]
$||x_{1}(t)-x_{2()||+\frac{\alpha}{1+L_{\beta 1}}}t \leq\frac{\alpha}{1+L_{\rho_{1}}}e^{L_{f}()t}1+L_{\rho 1}$
, (7) .
, . $\rho$ $l$ if-then
:
if $x_{1}$ is $A_{i1}$ and ... and $x_{n}$ is $A_{in}$ then $y$ is $B_{i}$ $(i=1, \ldots, l)$ .
$\Delta_{ij}>0(i=1, \ldots, l;j=1, . .‘’ n)$ $r_{2}>0$
$F_{\Delta_{ij}}=\triangle$ { $\mu:[-r_{1},$ $r_{1}]arrow[0,1]$ : $|\mu(x)-\mu(x^{i})|\leq\Delta_{ij}|x-X^{;}|$ for $\forall x,\forall x’\in[-r_{1},$ $r_{1}]$ } (8)
. $r_{1}$ (6) .
$\mathcal{L}=\triangle\{\mu\in L^{2}[-r_{2}, r2] : 0\leq\mu(y)\leq 1\mathrm{a}.\mathrm{e}. y\in[-r_{2}, r_{2}]\}$ (9)
.
, $A_{ij}$ $\mu_{A_{ij}}$ $B_{i}$





$A_{i}=(\mu A_{i1}\triangle, \ldots, \mu_{A_{in}})$ $(i=1, \ldots, l)$ , $A=(A_{1}\triangle, \ldots, A_{l})$ , $B=(\mu B_{1}, \ldots, \mu B\iota\triangle)$ .
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$\delta>0$
$\mathcal{F}_{\delta}=\triangle\{(A, B)\in \mathcal{F}:\int_{-r_{2}}^{r_{2}}\beta_{B_{i}A_{i}}(x, y)dy\geq\delta$ for $\forall x\in[-r_{11}, r]^{n},\forall i=1,$ $\ldots,$ $\iota\}$ (11)
, $(A, B)\in$ .
$\rho AB(X)=\rho Ae(x_{1},$
$\ldots,$
$x_{n}\rangle$ : $[-r_{1}, r_{1}]^{n}arrow \mathbb{R}$
$[\cdot 7]$ .
$\rho_{A\mathcal{B}(_{X)}}=\triangle\frac{\sum_{i=1}\iota\int-r_{2r_{2}}y\beta B_{i}Ai(X,y)dy}{\sum_{i=1}^{\iota}\int_{-}r_{2r_{2}}\beta BiAi(_{X},y)dy}$ (12)
, $x=(x_{1}, \ldots, x_{n})\in[-r_{1}, r_{1}]^{n},$ $y\in[-r_{2}, r_{2}]$
$\alpha_{A_{i\backslash }}(_{X})^{\triangle}=\bigwedge_{=j1}n\mu_{A}ij(X_{j})$ $(i=1, \ldots, l)$ (13)
$\beta_{B_{i}A_{i}}(X, y)^{\triangle}=\alpha A_{i}(_{X)\mu B()}iy$ $(i=1, \ldots, l)$ (14)
.
. (1) $\mathcal{F}_{\delta}$ ( )
$\sum_{i=1}^{l}\int_{-r}^{r\mathrm{z}_{2}}\beta B_{i}Ai(_{X}, y)dy’-\delta\backslash _{>}$ $\forall x\in[-r_{1}, r_{1}]^{n}$
, . ,
.
(2) (12) $-(14)$ Mamdani
. (14) V ,
(12) .
2. $(A, B)\in$ . (a), (b) .
(a) $\rho AB$ $[-r_{1}, r_{1}]^{n}$ Lipschitz .
(b) $\forall x\in[-r_{1}, r_{1}]^{n}$ $|PAg(X)|\leq r_{2}$ .
. (a) $i=1,$ $\ldots,$ $l$ $\alpha_{A_{i}}$ $[-r_{1}, r_{1}]^{n}$ Lipschitz [6].
$g(x)= \sum_{i=1}.\int_{-r_{2}}^{r_{2}}y\beta BiAi(x, y)dy$
$h(x)= \sum_{i=1}^{l}\int_{-}r_{2}(_{X}r2\beta_{B}iAi’ y)dy$




. $L$ $\alpha_{A:}(i=1, \ldots, l)$ Lipschitz .






. $\rho AB$ Lipschitz .
(b) $g(x)\leq r_{2}h(x)$ , $x\in[-r_{1}, r_{1}]^{n}$
$| \rho_{A}\beta(X)|=|\frac{g(x)}{h(x)}|\leq r_{2}$
.
Lipschitz $\rho:[-r_{1}, r_{1}]^{n}arrow \mathbb{R}$ , Lipschitz





$p(x_{1}$ , . . . , $x_{n})$ , . if $x\in$ $[-r_{1},r_{1}]^{n}$




, $(A, B)\in$ , 2 $\rho AB$ $\tilde{\rho}AB$ $\mathbb{R}^{n}$
Lipschitz , $\rho AB$ Lipschitz
$\sup_{u\in \mathbb{R}^{n}}|\tilde{\rho}A\beta(u)|\leq r_{2}$
. 1 (3) $\tilde{\rho}_{A}e$ $x(\mathrm{O})=$
$x_{0}$ – $x(t,$ $x_{0,\tilde{\rho}_{Ag)}}$ . 1 $\rho AB$ $\tilde{\rho}AB$
. $x(t, x0,\tilde{\rho}AB)$ 1 (7) $\rho AB$ –
. $\tilde{\rho}A\mathcal{B}$ $\rho A\mathcal{B}$ .
$\rho$
$J= \int_{B_{r}}\int_{0}^{T}w(X(t, \zeta,\rho), \rho(x(t, \zeta, \rho)))dtd\zeta$ (17)
. , $w$ : $\mathbb{R}^{n}\cross \mathbb{R}arrow \mathbb{R}$ . , (17)
.
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.$(A, B) \in \mathcal{F}_{\delta}-t\int_{B_{\mathrm{r}}}\int_{0}^{T}w(x(t, \zeta,\rho A\mathcal{B}), \rho AB(X(t, \zeta, \rho AB)))dtd($
(11) $F_{\delta}$ ( ) .
.
(i) $F$ : AscoIi , $i=1,$ $\ldots,$ $l,$ $j=1,$ $\ldots,$ $n$ , $F_{\Delta_{ij}}$
$[-\Gamma_{1}, r_{1}]$ $C[-r_{1}, r_{1}]$ , $||\cdot||_{\infty}$




(ii) : $\{(A^{k}, B^{k})\}\subset \mathcal{F}_{\delta}arrow(A, B)\in \mathcal{F}$ , $i=1,$ $\ldots,$ $l$
, $karrow\infty$
$||\alpha_{A_{:}^{k}}-\alpha_{A_{i}}||_{\infty}=\triangle$ $\sup$ $|\alpha_{A_{i}^{k}}(_{X})-\alpha_{A}(_{X}i)|arrow 0$
$x\in[-\gamma 1,r1]^{n}$
$\mu_{B^{k}}arrow\mu_{B_{i}}$ weakly on $L^{z}[-r_{2}, r_{2}]$
. $x\in[-r_{1}, r_{1}]^{n}$ , $i=1,$ $\ldots,$ $l$
$\int_{-r_{2}}^{r2}\beta_{B}iAi(x, y)dy=\mathrm{l}\mathrm{i}\mathrm{m}karrow\infty\int_{-r_{2}}^{r_{2}}\beta_{B^{k}A^{k}}ii(X, y)dy\geq\delta$
. $(A, B)\in$ . $\mathcal{F}$
.
(iii) (12)
$x \in[^{\sup_{r_{1}}}-r_{1},]^{n}|\rho A^{k}\mathcal{B}^{k}(X)-\rho Ag(X)|\leq\frac{r_{2}}{l\delta^{2}}\{2\sum_{i=1}^{l}|\int_{-}r2dy\mu_{B_{i}^{k}}(y)y-\int_{-r_{2}}^{r}2dy\mu B_{i}(y)y|r2$
$+r_{2} \sum_{1i=}^{\iota}|\int^{\Gamma}-r_{2}.d2\mu B_{i}k(y)y-\int^{r_{2}}-r_{2}\mu Bi(y)dy|\}$
$+ \frac{4r_{2}^{3}}{l\delta^{2}}\sum_{1i=}^{l}||\alpha A^{k}-\alpha_{A}|i|i\infty$
. $\mathcal{F}_{\delta}$ $(A^{k}, B^{k})arrow(A, B)$ , $(t, \zeta)\in[0, T]\mathrm{x}B_{r}$




$\lim_{karrow\infty}||x(t, \zeta, \rho_{A}kgk)-x(t, \zeta, \rho AB)||=0$ (19)
. (18), (19) 2 (a)
$\lim_{karrow\infty}\rho_{A\mathcal{B}}kk(X(t, \zeta, \rho A^{k_{\beta}k}).)=\rho AB(X(t, \zeta, \rho Ae))$ (20)
. , $w$ : $\mathbb{R}^{n}\cross \mathbb{R}arrow \mathbb{R}$ , (19), (20) Lebesgue
[3] ,
$(A, B) \in F_{\delta}\vdasharrow\int_{B_{r}}\int_{0}^{T}w(x(t, \zeta,\rho AB), \rho AB(X(t, \zeta, \rho AB)))dtd\zeta$
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